Objective To assess pediatric resident and preceptor environmental tobacco smoke (ETS)-reduction practices and attitudes to inform the development of resident tobacco intervention training.
Moreover, a child with a parent who smokes has a threefold higher risk of becoming a smoker. 9 ETS exposure is a leading cause of childhood morbidity and mortality, and an estimated $4.6 billion in direct medical costs are expensed annually to treat children with ETS-related illnesses and disease. 10 Recent evidence suggests that complete development of the lungs continues through 6 to 8 years of age. 11 Exposure to ETS during infancy can modify the formation, structure, and maturity of the lungs-an important factor in the development of asthma, to which researchers attribute 40% to 60% of the cases to ETS exposure. 12, 13 Children exposed to environmental toxins (eg, ETS) may accrue half of their total lifetime cancer risk because of this exposure by 6 years of age.
14 ETS also significantly increases cardiovascular disease risk as much as 20%. 15, 16 Pediatricians recognize the harmful effects of children's exposure to ETS and have been encouraged by the American Academy of Pediatrics and the US Surgeon General to directly address ETS with parents and provide guidance on smoking cessation. 1, 6, 17 Moreover, numerous studies indicate that even brief advice about smoking and reducing ETS facilitates parent action toward smoking behavior change. 18 For example, a recent meta-analysis showed that brief physician advice provided in primary care, hospital wards, and outpatient clinics significantly increased the odds of quitting smoking by approximately 2.5% compared with no advice. 19 A broad, multidisciplinary literature suggests that a combination of physician and healthcare worker advice, referrals to behavioral counseling programs with or without pharmacotherapies, and ongoing follow-up are necessary components to motivate smok- ing behavior change and sustain long-term abstinence. [20] [21] However, pediatricians have yet to embrace fully their role in ETS reduction and in helping parents quit smoking, even when patients present with diagnoses directly affected by ETS and despite parental interest in the topic. 22, 23 We developed the present assessment to determine physician training needs to improve ETS-reduction efforts. As such, we wanted to explore the extent to which pediatric residents and their primary care preceptors currently addressed ETS. We also sought to determine the frequency of resident intervention with smoking parents across different settings (eg, emergency department [ED] and inpatient units). Finally, we wanted to explore pediatrician attitudes about ETS intervention and their role in helping parents change their smoking behavior. Knowledge of these attitudes and how they relate to physician practices would serve as a guide for our ETS training approach.
METHODS
We conducted a cross-sectional study of pediatric residents and primary care preceptors at Children's Hospital of Philadelphia using an anonymous, self-report questionnaire. The survey was distributed to all pediatric residents' and primary care preceptors' mail boxes, during one grand rounds presentation and a routine primary care training session. Respondents voluntarily completed the survey in approximately 10 minutes based on observations during pilot testing of the instrument. Then, residents returned the surveys to an investigator's (KPL) office mail box. E-mail reminders encouraged participation. Duplicate responses were possible, but very unlikely, given the length of the survey and the lack of any monetary or other incentive for completion. The survey consisted of 65 items assessing pediatrician tobacco intervention practices and attitudes. Item selection blended previous published research, primary care practice guidelines for smoking cessation, 22, 24 and our goal of determining ETS intervention training issues at Children's Hospital of Philadelphia. The survey included 40 forced-choice questions about pediatrician ETS practices for different patient visit types (eg, well child vs asthma or lower respiratory tract infection [LRTI] ) and different treatment settings, (eg, primary care vs inpatient). Forced-choice questions used a 4-point Likert-type response scale ("none," "occasionally," "often," and "always") for assessing (1) how often pediatricians ask about ETS exposure for different visit types and settings; (2) how often they advise and assist parents to create a smoke-free home; and (3) how often they assess parents' willingness to quit, advise them to quit, assist them in their quit attempt, and monitor their smoking behavior through follow-up. Ten open-ended questions were included to assess pediatrician attitudes about ETS intervention, for example: "Think about the last time you walked into an exam room and smelled tobacco smoke on a parent. What were your thoughts and feelings? What did you say to the parent? If you said nothing, what were your reasons?" To classify open-ended responses, a panel of three, study-blind tobacco researchers independent of the coding investigators created response codes into these subsequent categories: (1) visceral negative reactions (eg, "disgusted," "Yuck!"); (2) frustration, anger, or disappointment with a parent; (3) helplessness; and (4) motivation to actively address ETS. Coders achieved an average intra-item agreement of 87%. Responses coded with Ͻ75% reliability were recoded as (5) "other" for analyses. Primary analyses were descriptive and included 2 tests to assess differences in frequencies of behaviors between residents and preceptors in primary care, across ETS-related visits, and across settings. Pearson correlations were used to assess attitude-behavior relationships. A priori significance was set at P Ͻ .05. Results were entered and analyzed using the Statistical Package for the Social Sciences version 11.0 (SPSS Inc., Chicago, Ill). Surveys with incomplete answers were included in the analyses and denominators were adjusted accordingly.
RESULTS
Sixty-six residents across all years of training (approximately 60% of all pediatric residents) and 27 preceptors (70% of all preceptors) responded to the survey. Almost all respondents (93%) reported that they received Ͻ2 hours of smoking cessation training during residency.
ETS-Related Practice in Primary Care Clinics
Preceptor and resident reports of ETS practices in clinic were similar across assessment and advice behaviors except for two items. Chi square analyses indicated differences between groups in frequency of ETS exposure assessment during clinic visits for asthma or LRTI ( 2 ϭ 12.41, P Ͻ .05). For example, 70% of residents versus 42% of preceptors "always" asked about ETS during these visits. Conversely, for clinic visits in general, there were group differences in advising smoking parents about creating a smoke-free home ( 2 ϭ 23.25, P Ͻ .01) with 69% of preceptors versus 19% of residents stating they "always" advise smoking parents to create a smoke-free home. Otherwise, group differences across action categories were not significant, thus, we collapsed data between groups to illustrate in Figure 1 the specific ETS practices of all pediatricians in primary care.
Respondents most frequently engaged in four ETS action categories based on the frequencies of "always" or "often" asking about ETS during well child visits and sick visits for asthma or LRTI as well as advising smoking parents about creating a smoke-free home or quitting smoking. However, these frequencies are far below the recommended consistent courses of action. Even when parents were interested in smoking cessation, nearly all respondents reported that they neglected to provide standard advice, (eg, identifying triggers, establishing quit-dates, providing referrals, and arranging follow-up to monitor parents' smoking behavior). Respondents also reported infrequently asking about ETS during otitis visits. Figure 2 shows residents' tobacco intervention behaviors across clinic settings (assessing attending physician actions across settings was beyond the scope of this study). Residents "often" or "always" explained hazards of ETS to smoking parents more frequently in primary care versus inpatient ( 2 ϭ 28.94, P Ͻ .01) and ED units ( 2 ϭ 23.77, P Ͻ .001). Similarly, albeit much less frequently, residents "always" provided smoke-free home advice more often in primary care and inpatient units than in the ED (clinic vs ED, 2 ϭ 16.48, P Ͻ .001). Respondents also advised smoking parents to quit smoking more frequently in primary care versus inpatient settings ( 2 ϭ 37.62, P Ͻ .001) and the ED ( 2 ϭ 29.85, P Ͻ .001).
Resident Practices across Clinical Settings

Beliefs and Attitudes
More than 75% of respondents agreed that ETS is "one of the most important health hazards for children," and 95% believed it is an "extremely serious concern for patients with asthma." Yet, only 55% agreed that they were "very comfortable" with their "knowledge about the effects of ETS." Many respondents (51%) also reported believing they were ineffective in reducing their patients' ETS exposure, in providing advice about how to quit (61%), and in positively influencing a parent's smoking behavior (54%). None believed they were "very effective" in any of these activities.
Pediatricians also reported a perceived conflict about their role in advising smoking parents about smoking cessation. Most pediatricians (82%) agreed they should "help parents quit smoking;" however, most stated they do not have enough "time" (69%) or "training" (79%) to talk about tobacco issues. Almost all (89%) stated they were "not familiar with the resources available for parents interested in quitting." Most pediatricians (53%) also believed that "parents are not interested in hearing about smoking cessation from pediatricians.
" Pediatricians' open-ended responses about their thoughts and feelings when entering a room and smelling tobacco smoke fell into four categories: 33% reported visceral negative responses (eg, "Yuck, I can't breathe"); 37% reported feeling annoyance or anger toward the parent (eg, "I can't believe that the parent smoked right before coming here"); 9% reported helplessness and dismay (eg, "Wish they would quit . . . I can't do anything about it"); and 16% reported actions to intervene (eg, "I need to do something about this . . . .").
Attitude-Behavior Correlations
We also explored parental smoking and ETS attitudebehavior relationships to guide the development of training materials. Bivariate Pearson r correlations indicated that differences in attitudes toward parental smoking did not relate to a number of tobacco intervention-related behaviors. For example, residents with greater negative attitudes toward parent smokers were not less likely to ask about ETS, advise parents to establish a smoke-free household or to quit smoking, assess willingness to quit smoking, or provide advice on how to quit than residents with less negative attitudes toward parent smokers. However, there was a relationship between intervention-oriented attitudes and reported confidence in helping parents create smoke-free homes (r ϭ .31, P Ͻ .01). Pediatricians were less likely to assess readiness to quit smoking if they believed a handout about ETS (r ϭ Ϫ.27, P Ͻ .01) or literature on how to quit (r ϭ Ϫ.22, P Ͻ .05) would be helpful to smoking parents. Also, the belief that ETS is "one of the most serious health hazards for children," was related to interest in learning more about how to help parents quit smoking (r ϭ .31, P Ͻ .01). This belief also correlated with beliefs that "it is a pediatrician's role to help parents quit smoking" (r ϭ .24, P Ͻ .05), that "a handout on ETS would be very helpful" (r ϭ .31, P Ͻ .01); and that "lack of proper documentation is a big problem in helping parents quit smoking" (r ϭ .26, P ϭ .01). Finally, the concern that one does not have enough training in advising parents to quit smoking was related to feeling uninformed about ETS resources (r ϭ .33, P Ͻ .01).
Practice and Tobacco Training-Behavior Relationships
Among all respondents, years of practice ranged from 1 to 25 years (mean ϭ 4.80, SD ϭ 5.61), with mean tobacco training in residency ϭ 1.37 hours (SD ϭ .63). Years of practice was significantly related to frequency of providing smoke-free home advice (r ϭ .22, P ϭ .03); cessation advice (r ϭ .33, P ϭ .002); cessation referrals (r ϭ .33, P ϭ .002); and explanation of ETS hazards (r ϭ .26, P ϭ .04). Years of practice also related to the following attitudes: "It is my role to help smoking parents quit" (r ϭ .33, P ϭ .001); "I am comfortable helping parents create a smoke-free home" (r ϭ .21, P ϭ .04); and "I am familiar with smoking cessation resources" (r ϭ .22, P ϭ .02). No significant correlations emerged between tobacco training and either actions or attitudes, perhaps because of the restricted range of training hours. However, trends emerged between tobacco training and frequency of assessing parent readiness to quit (r ϭ .20, P ϭ .07) and explaining ETS dangers in the ED (r ϭ .22, P ϭ .08). 
DISCUSSION
This study provides a distinct view of pediatrician attitudes and actions associated with parent smoking and child ETS exposure. These data suggest an opportunity to improve pediatrician ETS intervention behavior given that too few pediatricians are following best practice guidelines for addressing parental smoking. For example, only 75% of pediatricians in this sample agreed that ETS is one of the most important health hazards for children, and when pediatricians identified a parent smoker, they rarely intervened beyond brief advice to eliminate children's ETS exposure or to quit smoking-they typically did not assess willingness to quit, provide advice about how to quit, or arrange follow-up. Such omissions occurred across treatment settings. Pediatricians were more likely to assess ETS for patients with asthma or LRTI than for other ETS-related illnesses, as expected. However, it is concerning that only 13% of respondents "always" asked about ETS during otitis visits when ETS is one of the leading causes of otitis. 25 Among respondents' primary reasons for inconsistent ETS intervention was lack of training. This reason suggests that the average of 1.4 hours of tobacco training reported in this sample may be grossly insufficient to promote routine smoking intervention. Even though practice years influenced some specific actions, data indicated that general pediatric experience is not sufficient to promote full adherence to tobacco guidelines. Thus, it appears that preceptors as well as residents would benefit from more thorough tobacco intervention training. Other key barriers to ETS intervention included lack of time, lack of knowledge about appropriate, intensive tobacco intervention resources, and lack of confidence in their tobacco intervention skills. To a degree not documented previously, pediatricians appeared very frustrated with parents who smoke and were pessimistic about their ability to help them change. However, our analyses suggest that negative attitudes toward parent smokers did not significantly affect physician practices.
All barriers described herein can be addressed through comprehensive training. Previous research suggests that training directly relates to physicians' smoking cessation counseling self-efficacy and effectiveness, 26, 27 and that self-efficacy can improve pediatrician tobacco guideline adherence. 26 Our data support the assertion that tobacco intervention selfconfidence may improve the frequency of ETS-related actions. In our sample, pediatricians expressed general interest in learning more about strategies to reduce patients' ETS exposure and in being able to provide smoking parents with useful information.
Transdisciplinary Training
The multi-determined nature of chronic behavioral health problems, such as smoking, requires that practitioners promote the implementation of broad, comprehensive treatments that blend disciplinary perspectives. Previous articles have described training for transdiciplinary (TD) scientists in approaching public health problems. 28 The theses of these articles can be extended to training for practitioners who address public health problems at an idiographic level. Specific to pediatrician ETS training, recent research supports this assertion. 29 In a recent study by Collins and colleagues, 27 pediatric residents were provided multidimensional training including didactics, problem-solving, patient education materials, and clinical reminders for guideline adherence. Residents who were trained with this approach compared with nontrained residents were more likely to ask parents about their patients' ETS exposure, to advise parents to cut down or to quit smoking, to help set a quit-date, and to provide ETS-specific follow-up. Moreover, follow-up was facilitated because trained residents were more likely to record history of passive tobacco exposure in the medical record. 27 A TD training approach integrating disciplinary approaches could address barriers to effective, brief ETS intervention by suggesting ways to offload the burden of intensive intervention components to specialists and by boosting pediatrician confidence in the effectiveness using brief behavioral advice and follow-up.
Limitations of this study include the lack of respondent demographic data collected through the anonymous survey process. We opted not to include these items in favor of maximizing response validity by protecting the identity of residents, many of whom felt their responses might be evaluated as part of their training program. As a consequence, it is impossible to assess potential biases in resident versus preceptor behaviors. We also were unable to obtain information on nonrespondents. Without these data, it is difficult to determine the generalizability of our results; however, we feel that the issues identified in the survey parallel similar issues that can shape training at other academic pediatric health systems. 30 Furthermore, respondents' recall rates across different settings may be influenced by training status or even by the other questions on the survey in ways that this study could not measure, and our results were vulnerable to respondent bias toward inflating socially desirable responses. 20, 31 Future studies can address these limitations and better elucidate how pediatricians' attitudes and behaviors could be influenced by pediatrician versus patient demographic characteristics. Other measurement-related limitations included the typical challenges with open-ended response coding. However, the investigators employed standard coding procedures with high reliability, and these results can inform the construction of future instruments to better ascertain physician attitude-behavior relationships.
Another limitation was that we only collected data related to acute illnesses known to be related to or exacerbated by ETS. Aside from asthma, we did not query actions with ETS-related chronic illness or behavioral presentations (eg, cancers, heart disease, attention deficit hyperactivity disorder), nor did we collect data from pediatric specialty clinics (eg, oncology, otolaryngology, cardiology, etc). To our knowledge, no study has examined such pediatrician tobacco intervention practices, therefore leaving that area open for study. We also did not assess nursing staff adherence, as this information was beyond the scope of the study. Future studies should examine this issue and whether a clinic-team approach to ETS exposure enhances guideline adherence.
A large body of research points to pediatricians' influence on smoking parents, particularly in helping them seriously consider smoking behavior change. This study demonstrated key areas where pediatricians can improve their tobacco intervention actions with parents, and the results delineated opportunities for training strategies that could maximize pediatricians' effectiveness with reducing ETS. It is likely that just improving ETS knowledge and intervention skills with smoking parents will not guarantee improved adherence to tobacco intervention guidelines when barriers to action, such as time constraints, exist. However, given the deficits in pediatricians' ETS knowledge and ETS-reduction actions suggested in this study, improving training to enhance knowledge and tobacco intervention skills is a good starting point that in the end could have a wide, pediatrician-lead public health impact.
